7

High Performance Distributed Computing

HIGH PERFORMANCE
DISTRIBUTED COMPUTING PROGRAM
(HiPer-D)

ENGINEERING TESTBED TWO A
(T2A) REPORT

DECEMBER 16, 1997

NAVAL SEA SYSTEMS COMMAND

NSWC

Naval Surface Warfare Cente
DAHLGREN DIVISION

Panama City Dahlgren



TABLE OF CONTENTS

SECTION PAGE
[EXECUTIVE SUMMARY [..ooouiieieeiecicieceeese ettt 1
[1.0 INTRODUGCTION [...cveuueeesmeeesseesseesssseessseessseesssesssssessssssssssssssassssssssssssesssneessssssssnnees 3
1.1 BACKGIOUNG ... .ceeiuiiiiiieteieste sttt st b e bbbt e s e e e b e b et e sne e e enea 3
1.1.1 Phasel Integrated Demonstration ONE (11) ........ccoeeererierieeieeieeeesesee e 3
1.1.2 The HiPer-D Phase 2 Engineering Test and Demonstration Plan ...........cccccocceveecieene 4
1.1.3 HiPer-D Engineering TeStDed..........ooi i 4
1.1.4 HiPer-D Engineering Test Bed ONe (T1) ....ccooiiiriniiieieeeereree e 6
1.1.5 HiPer-D Engineering Test Bed TWO (T2)....ccccoueieiieiieieceesieerie e sieeseesee e sseesreesse e 6
1.2 T2A GOalS AN ODJECLIVES.......cceiuiriiriiriieiieieieee et n e sresb e 7
1.2.1 CritiCal 1SSUES MEPPDING .. .eveeueeueeieiieieniesie sttt ee et sse b st e s sne b sbeabesse e e e e e 11
[2.0 STAND-ALONE ENGINEERING TESTS|.....ccoorvuieieeierecieeeiessesses s sessssessssesssssn 13
2.1 StanNd-AloNe NEIWOIK TESES.....coiuiiiirieiiesieeiesee sttt se e ens 13
2.1.1 Distributing Time-Sensitive Datain a COTS Shared Media Environment................... 13
2.2 Time ServiCeS TN HIPEr-D T2A ...ttt 14
[3.0 INTEGRATED DEMONSTRATION DESCRIPTIONL.....covverieeeeeeeeeeereessseeseeseessnens 15
3.1 FUNCLIONE] DESCITPIION.....ceeeieeieeieite sttt b et r e sn e en e ne e 15
3.1.1 Tracking Correlation and Filtering (TCF) ......ooviiieiieeeeee e 15
3.1.2 Air Engagement Control (AEC) .......ooeeeieeieee ettt 18
3.1.21 AEC Component DESCIPLIONS........ccueiririerierieeeeieieesie et sn s 18
3.1.3 Track Data Services COMPONENES ......ccuoreririeriirieeeeee e e e see e s 21
3.1.4 Support ComponentSTOr T2A ... .o sre e e 23
3.1.5 ReSOUICE ManNagEMENL........ccueiiriieeriiiesie ettt sn e ne e 26
3.1.6 ClOCK SYNCHIONIZALION........coeieeieieeieie e 26
3.1.7 Near Real-Time Data Collection/Display .........cccecvieeieeiieiiere e 27
3.1.8 Post Run Data ANalySIT/DISPIaY .....cccveoverierieriiniereeie e 27
3.1.9 Commercia Off-The-Shelf (COTS) SOftWare..........coeeerirenereneeeseee s 29
3.2 T2A Hardware ConfigUuIalion ...........ccceceeieeiieieeriesieseesieeee e saeseesreesesneesseenaesseessesneeens 29
3.3 T2A Computer Program ConfiguIation...........coeeeeeeieerieneneneesieseseee e 31
3.4 T2A Scenario and DESCIIPIION. .......ciiieiiriereeeee et 31
3t R o o 1 o ST SRRPR 31
3.4.2 Stand-Alone GDCSIM DEMONSLIAiON ........eoueruereeeeieiiesiesie e 33
3.4.3 Integrated System DemONSIIatiON..........c.ccveieerieriereeieeee e esee e sre e e e e ae e e sreeee e 33
3.4.3. 1 ONE-BUTON SEAM-UP....ciiiiiiiiiiiirieiesiee e siee sttt ssia s sbe e sne e s e sane e nsne e naneesnes 33
3.4.3.2 Dynamic ReSOUIrCE AIIOCELION ........ccuiiierieeiieieeeie et 34
3.4.3.3 Fault/Restart RTDS SEIVES .......cccoiiereiiirieese st 34
3.4.3.4 Fault/Restart Auto-Special Peer ClIent..........ccveceeieeveciececeere e 34
3.4.3.5 CDK Display INEQIration ..........cceoeeiierierienieriesisiesese e 35


http://www.nswc.navy.mil/hiperd/reports/t2a/ExSum.pdf
http://www.nswc.navy.mil/hiperd/reports/t2a/Ch1.pdf
http://www.nswc.navy.mil/hiperd/reports/t2a/Ch2.pdf
http://www.nswc.navy.mil/hiperd/reports/t2a/Ch3.pdf

3.4.3.6 GDCsm/WCS (GDC client) High Data Rate Demonstration............cccccecveeenieeenn. 35

3.4.3.7 Sensor Rate Server DeMONSLIatiON .........coereeierienie e 35
3.4.3.8 AULO-SpeCial ENQAgEMENLS.......ccoiiiiiieriesieree e 36
3.4.3.9 GoPlot Performance DIiSPlaysS ........coceierereririniniee e 36
3.5 System Performance ANAYSIS......ccccviieiiee et 36
3.5.1 Jewel Near Real-Time Data Extraction DiSplaysS........ccccovrerieieieneneneseneseseeeeee 37
3.5.1.1 Track Load ClIent DIiSPlay ........ccooeierererinineeeeie et 37
3.5.1.2 Multiple Auto-Specia Peer ClientS Display .......cccceceeeereeieiee s 37
3.5.1.3 Gyro Data Converter SImulator DiSplay ........cccoevererininineeeeeese e 41
3.5.2 IMP DISPIAYS ..ot 43
3521 RTDSIMP DISPIY ....cccviuiiriieiinieesiesiesee sttt 43
3.5.2.2 AULO-SM IMP DiSPIaY .....ciuiiiiriiiiesie ettt et 45
3.5.3 GoPlot System Component Performance Displays.........ccoceveeerieeneneneneneseseeeeeee 45
[4.0 T2A ACCOMPLISHMENTS SUMMARY |....ocvoiicieeieieeieeeee e 50
4.1 INCrease TraCk CapaCity ........ccourireieeireeieieerie et 50
4.2 Compare Network TEChNOIOGIES .......ccceiieiiiiiecicce e 50
4.3 Achieve Software Portability in a Heterogeneous Environment ...........cccoccevveninennne 53
4.3.1 Vendor Unique Compiler INTEIfaCES.........cccoviiiriiiiireeeeee e 53
4.3.2 Operating SysStem INTEITACES........cocieeeceece e 54
4.3.3 DaABDESIGN. ..ottt r e 55
.34 SUMIMEIY ..ttt sae e st e e bt e e e sa e e s b e e s e e s e e b e e b e nanesbeenneennesneeneas 57
4.4 Add ResoUrCe ManagemMeNLt..........ccceiueiierieiieseeseesie e e eeesreesreeeesseesteeeesseesaeensesneensens 57
4.5 Improved Data ManagemENT ...........ceeeeieiieiieeriese e 59
45.1 Improved High Data Rate Distribution - GDCsim and GDC Client .........cccceccvveenene 59
4.5.2 Improved Management of Track Data RaES..........cccoecveieeveieeve e 62
4.6 Integrate CDK Display into HIPEr-D........ccoooiiiiiiieeeeee e 68
4.7 HiPer-D Time SYyNCAIONIZAION ........ccviiiieiiieieieesie st 71
4.8 Instrumentation and Measurement Capability Enhanced...........ccccoveveeveeceieeiecciecee, 71
4.9 ONEBUON SEAM-UD ..ot nne e 72
4.10 Other LEeSSONS LEAINEd ........coiuiiieiiirieeiiesieeee ettt e et sneesreesaesneesaeensens 73
4.10.1 CDK/HIPEr-D INEITACE........eoeiireeertisieeeeseree e 73
4.10.2 TraCk Dala SEIVICES......cccueieeeieeieie e st et see st ae e tesee e e seeeesseesbesneesseensesneessennsens 73
4.10.3 GDCSIM LESSONS LEAMEM.......ccuieieieieiieeie ettt sttt enee e saesneesneennens 75
4.10.4 Resource Management Lessons Learned..........cccovevuvveeveneeseeniesiee e see e 76
4.10.5 Additional COTSLesSONSLEArNEd........cccoouiiiiiieiiiereseeeeee e 76
APPENDIXES

[A - Stand-Alone Network Testing in HiPer-D ]
B - Time Servicesin HiPer-D T2A |
C - Gyro Data Converter (GDC) Experiment |



http://www.nswc.navy.mil/hiperd/reports/t2a/Ch4.pdf
http://www.nswc.navy.mil/hiperd/reports/t2a/t2a_apxa.pdf
http://www.nswc.navy.mil/hiperd/reports/t2a/t2a_apxb.pdf
http://www.nswc.navy.mil/hiperd/reports/t2a/t2a_apxc.pdf

